BACKGROUND: Patient activation is linked to better health outcomes and lower rates of health service utilization. The role of patient activation in the rate of hospital readmission within 30 days of hospital discharge has not been examined. METHODS: A secondary analysis using data from the Project RED-LIT randomized controlled trial conducted at an urban safety net hospital. Data from 695 Englishspeaking general medical inpatient subjects were analyzed. We used an adapted, eight-item version of the validated Patient Activation Measure (PAM). Total scores were categorized, according to standardized methods, as one of four PAM levels of activation: Level 1 (lowest activation) through Level 4 (highest activation). The primary outcome measure was total 30-day post-discharge hospital utilization, defined as total emergency department (ED) visits plus hospital readmissions including observation stays. Poisson regression was used to control for confounding. RESULTS: Of the 695 subjects, 67 (9.6 %) were PAM Level 1, 123 (17.7 %) were Level 2, 193 (27.8 %) were Level 3, and 312 (44.9 %) were Level 4. Compared with highly activated patients (PAM Level 4), a higher rate of 30-day post-discharge hospital utilization was observed for patients at lower levels of activation (PAM Level 1, incident rate ratio [IRR] 1.75, 95 % CI,1.18 to 2.60) and (PAM Level 2, IRR 1.50, 95 % CI 1.06 to 2.13). The rate of returning to the hospital among patients at PAM Level 3 was not statistically different than patients with PAM Level 4 (IRR 1.30, 95 % CI, 0.94 to 1.80). The rate ratio for PAM Level 1 was also higher compared with Level 4 for ED use alone (1.68(1.07 to 2.63)) and for hospital readmissions alone (1.93 [1.22 to 3.06]). CONCLUSION: Hospitalized adult medical patients in an urban academic safety net hospital with lower levels of Patient Activation had a higher rate of post-discharge 30-day hospital utilization.
INTRODUCTION
Hospital utilization (readmissions and emergency department visits) in the 30 days after hospital discharge is common and costly. In 2004, the rate of 30-day hospital readmissions among Medicare recipients was approximately 20 %, costing an estimated $17.4 billion. 1 Including emergency department visits in post-discharge acute care use estimates increases utilization rates by as much as onethird. 2, 3 Unfortunately, a significant portion of this utilization may be unneeded. We found that approximately onethird of the hospital utilization events following discharge could be avoided with an intervention that improves clinician, patient, and family preparation for care transitions. 4 Given the significant potential cost savings for even a modest impact on unnecessary readmissions during care transitions, it is not surprising that widespread efforts are underway to identify and address modifiable factors contributing to 30-day hospital utilization.
Our research, and the work of others, has identified several key risk factors for early unplanned hospital reutilization, including depression, low health literacy, male gender, advanced age, complex medication regimens and taking certain high risk medications. [5] [6] [7] [8] [9] Collectively, the research suggests that a successful care transition depends on the patient's ability to manage their discharge care plan upon returning home. The knowledge, skills, confidence and inclination to assume responsibility for managing one's health and healthcare needs is often referred to as patient activation. 10 Hibbard et al. developed the patient activation measure (PAM) to evaluate patient activation, its influence on health behaviors, and its response to supportive interventions. 10 This research demonstrates that activated patients are more likely to obtain preventive care, maintain healthy lifestyle behaviors and experience a range of improved health outcomes than patients with low levels of activation.
maintaining their health. The activated patient should possess the knowledge and skills to: 1) self-manage symptoms/problems; 2) engage in activities that maintain functioning and reduce health declines; 3) be involved in shared decision making and collaboration with providers; and 4) navigate the health care system and access high quality care. Patients' supportive care needs vary by activation level, and interventions should be tailored to target the appropriate knowledge and skill gaps.
In the hospital transition setting, a safe and effective hospital discharge is reliant on the patient's activation level-that is, the ability to carry out what is frequently a complex treatment plan requiring disease self-management skills and the ability to seek and obtain healthcare in a timely and appropriate manner. It is conceivable then that for a patient without these skills (i.e., low patient activation) an acute event requiring hospitalization could be sufficiently debilitating to undermine the patient's ability to learn and carry out important self-care duties in the postdischarge setting, resulting in an increased risk of an unplanned return to the hospital. While there have been both prospective and cross-sectional studies associating lower activation scores with higher risk of hospitalization, [13] [14] [15] there have been no studies linking the activation score with readmissions or with 30-day unplanned readmissions. One Australian study did find higher readmission rates among patients categorized as frequent utilizers of hospital services compared with similar patients with chronic disease self-management support, suggesting a role for patient activation in reducing avoidable readmissions. 16 This continues to be an important knowledge gap. Whereas initial hospitalization may be attributable to an acute illness or exacerbation of chronic disease, 30-day readmissions or ED visits are infrequently linked to the original cause of admission and are believed to often be a complication or failure of the discharge plan. While some suggest that readmission within 30 days of an index admission is a marker for poor quality or coordination of patient care, evidence points to patient activation or patient engagement in self-care behaviors as another root cause of early hospital reutilization. Certainly, a proportion of the avoidable 30-day readmissions are likely related to modifiable patient factors such as health literacy and other factors related conceptually to patient activation.
Evidence shows that patient activation is a modifiable attribute and that effective interventions can increase patient activation and improve health outcomes and reduce health service costs. For example, one study by Hibbard et al. examined the impact of a health coaching intervention to enhance patient activation among a cohort of patients with diabetes; intervention subjects had increased patient activation and improved clinical parameters. 11 Measuring a patient's activation level before discharge may present an opportunity for healthcare providers to target discharge education and preparation to meet the individual's needs in a more effective and cost-efficient approach. In the current study, we examine patient activation in relation to postdischarge hospital reutilization in order to determine whether a low patient activation score is associated with an increased rate of 30-day hospital utilization following discharge. This is a potentially important target, as low or early stage patient activation can be enhanced with tailored interventions, and may represent an opportunity to decrease avoidable 30-day post-discharge hospital utilization.
METHODS
The data used for the analysis of the relationship between patient activation and unplanned hospital utilization was gathered from Project RED-LIT I and RED-LIT II, entitled, "A Randomized Controlled Trial (RCT) to Reduce Cardiopulmonary Rehospitalization." This was a two-armed intervention trial conducted from October 2008 to October 2010 on the medical in-patient service at Boston Medical Center, an urban safety net hospital in Boston, to improve patient education and safety in the transition between hospital and home with a primary goal of reducing 30-day hospital readmission. (NHLBI 1 R01 HL081307-01). This trial explored the effectiveness of an innovative patient-education and self-management technology system-the embodied conversational agent-compared to usual care on reducing early re-hospitalization for patients with chronic cardiopulmonary diseases and limited health literacy. Potential participants were excluded if they had been admitted from a skilled nursing facility or other hospital, admitted for a planned hospitalization, on hospital precautions, on suicide watch, or were deaf or blind. Of the 802 participants in the RED-LIT trials, complete data was available on 695 participants for this analysis.
Outcome Variables
The primary outcome variable for this study was the sum of all unplanned utilization events of hospital services within 30 days of the index discharge. This included hospital admission, observation stays (which were categorized as hospital readmission), and emergency department (ED) visits. We also analyzed hospital readmissions and ED visits separately as secondary outcome variables. Outcome data were collected from the Boston Medical Center electronic medical records or were self-reported during a follow-up telephone call to subjects 30 days after discharge. ED visits or readmissions to outside hospitals were identified by patient self-report only and were not independently confirmed. Utilization events to Boston Medical Center (BMC) as well as other hospitals and EDs were included.
Primary Independent Variable
Patient activation was assessed at baseline during the index hospitalization using an abbreviated eight-item version of the validated 13-item Patient Activation Measure (PAM) (see Table 1 ). Developed using Rasch psychometric methods analysis, PAM is an interval-level, unidimensional, Guttman-like measure. 10, 11 The PAM 13 has been validated in various healthcare settings such as hospital and ambulatory settings and for diverse patient populations such as occupational health, diabetes patients and multiple sclerosis patients. 10, [17] [18] [19] We derived the adapted PAM tool from these original validation data using estimated individual item discrimination parameters (unpublished data). The adapted tool was only administered at baseline during the index hospitalization. The PAM assesses an individual's level of knowledge, confidence and skill to manage one's health and healthcare. A set of responses is scored per protocol and categorized based on four possible activation levels. According to research using the PAM tool, patient activation is classified as: Level 1 (patients tend to be overwhelmed and unprepared to play an active role in their own health); Level 2 (patients lack knowledge and confidence for self-management); Level 3 (patients are beginning to take action, but lack confidence and skill to support some behavior changes); and Level 4 (patients have adopted many of the behaviors to support their health, but may not be able to maintain them in the face of life stressors).
Statistical Analysis
The demographic and background health characteristics of the participants were stratified by the four levels of PAM. Chi-square tests were used to identify potential confounders of the relationship between patient activation and 30-day hospital reutilization. Potential covariates for multivariable analyses included age in years, Charlson comorbidity index, gender (male versus female), insurance (Free Care, Medicaid, Medicare, or private insurance), income (unknown/ refused to answer, no income-$19,999, $20,000-$39,999, $40,000 or more), marital status (single/single with partner, divorced/separated/widowed, or married), education (less than high school, high school diploma or equivalent, more than high school), race (Black, Hispanic, White or Other), employment (disabled/injured, retired, unemployed, or employed [part or full time]), homelessness in the 6 months prior to the index admission (yes versus no), having a primary care physician (yes versus no), symptoms of depression measured with the PHQ-9 (≥ 10 severe, 5-9 moderate, 1-4 mild), health literacy measured with the Rapid Assessment of Adult Literacy in Medicine (REALM, grade 6 and below, grade 7 to 8, grade 9 and above), frequent utilizer status (0-2 versus > 2 admissions in the 6 months prior to the index admission), and REDLIT treatment group (intervention versus control).
Multiple stepwise selection processes were utilized to construct the Poisson models for the primary and secondary outcomes. First, simple Poisson models were run only including the categorical PAM as the independent variable of interest and each one of the other predictors individually to see whether the associations with the outcomes were significant at α<0.20, controlling for patient activation. This identified the potentially significant predictors. Poisson models were then constructed. From these models, manual forward stepwise selection processes were conducted to build the final Poisson models. Twosided tests with p values<0.05 were used to judge significance. The analyses were conducted in SAS 9.1. 20 In addition, we evaluated a Kaplan-Meier hazard curve to capture the hazard of the first readmission to either the hospital or the ED within 30 days of discharge, stratified by activation level (Levels 1 and 2 [low] versus Levels 3 and 4 [high]).
RESULTS
Of the 695 participants, 67 (10 %) were at Level 1, 122 (18 %) were at Level 2, 193 (28 %) were at Level 3, and 312 (45 %) were at Level 4 ( Table 2 ). Participants were on average 48 years of age, more than half reported black race, and the sample was evenly split between males and females. The majority (75 %) of the participants had Medicare, Medicaid, or Free Care, and 47 % of participants reported income below $40,000 annually. Of the 168 (24 %) with a post-discharge hospital service utilization within 30 days of the index admission, 123 (18 %) had one event and 45 (6 %) had at least two events. In bivariate analyses, we detected significant associations between patient activation and years of education (p value=0.01), employment status (p value=0.02), health literacy level (p value<0.01) and depressive symptom level (p value<0.01). Patients with low PAM scores (Levels 1 and 2) were more likely to have low health literacy, have completed fewer years of education, be disabled or retired, and have a higher level of depressive symptoms.
Unadjusted Poisson regression analyses showed a dose effect of PAM score on 30-day hospital reutilization risk. were also statistically significant (Table 4 ). In addition, the Kaplan-Meyer hazard curve (Fig. 1 ) exhibits a higher hazard for reutilization for participants with lower levels of activation (Level 1 and 2) versus higher levels of activation (Level 3 and 4), p value<0.05.
DISCUSSION
Our results suggest that patients with low activation have nearly twice the risk of 30-day post-discharge hospital service utilization compared with patients with higher activation. This is an important finding suggesting a new strategy for identifying patients at risk for unplanned return to hospital following discharge and an opportunity for intervention. Screening for risk factors associated with poor health outcomes is only warranted when a positive screen is actionable and when taking action holds the promise of 9 (13) 12 (10) 21 (11) 43 (14) 85 (12) 40,000 and above 6 (9) 14 (11) 31 (16) 54 (17) 105 (15 Determined by using the Patient Health Questionnaire-9, a nine-item, four-point Likert scale, standard scoring algorithm to screen for major and minor depression ‡ Frequent utilizer defined as an individual with two or more hospital visits within 6 months prior to the index admission improving the patient's course. Patient activation clearly meets these criteria. It is a modifiable risk factor for readmission and may be more modifiable than other risk factors for reutilization, such as male gender, homelessness, or depression. Low patient activation has been shown to be amenable to intervention in some contexts. 21 Potentially screening for patient activation could not only identify patients at risk for readmission, but more importantly, help discharge planners develop tailored and cost-effective tiered intervention plans based on the individual's activation level, to prepare patients for a safe and effective discharge that reduces the risk for readmission or ED visits. Hospitals in 25 states are now using the Patient Activation Measure to tailor the type and amount of support they provide to patients during their hospitalization and in the postdischarge period. A key way that hospitals and transition care teams are using the PAM is to segment patient populations based both on disease burden and ability to self-manage (PAM score). This strategy allows hospitals to spend more time with patients who have low levels of activation during their hospital stay, helping them prepare for the post-hospital period and then providing them with more support after they leave the hospital. Thus, the hospitals can be more targeted in the way they use their resources, giving more time and attention to patients who need it and less intensive support to those who have more self-management skills.
There are several limitations to our study. First, study subjects were recruited from an urban safety net hospital, so our results may be less generalizable to non-urban, non-safety net hospitals. Second, reutilization events outside of BMC were collected through medical record review and subject self-report. Not all events could be independently confirmed; however, 91 % of events were confirmed by review of the BMC electronic medical record. Third, examination of the role of income in the relationships examined in this paper was limited by the narrow distribution of income in our cohort and by the fact that this analysis was conducted in Massachusetts. The existence of near universal insurance in Massachusetts during the period of data Determined by using the Patient Health Questionnaire-9, a nine-item, four-point Likert scale, standard scoring algorithm to screen for major and minor depression ‡ Frequent utilizer defined as an individual with two or more hospital visits within 6 months prior to the index admission collection may limit the generalizability of our results. However, with the upcoming implementation of the Affordable Care Act, the levels of access to health care services currently available in Massachusetts may become more similar nationally. Future research on the role of income on the relationship between patient activation and health services utilization is warranted in our changing health care landscape. Nonetheless, our finding that low patient activation is associated with higher readmission and ED visits suggests that simply having greater access to health services is not sufficient to reduce avoidable readmissions. Indeed, available resources need to be tailored to the patient's individual needs and activation level in order to be effectively deployed. Lastly, our adapted patient activation measure, PAM-8, has not been fully tested for reliability and validity. Still our findings indicate strong predictive power for identifying patients at risk of early readmission or ED use, and warrant further investigation of the role of patient activation in the care transitions setting. Finally, this is a secondary analysis of an existing data set. Therefore, some unaccounted, residual confounding is possible in our results. For example, we were unable to account fully for the potential influence of caregiver involvement or social support. Future research including PAM data collection among caregivers is warranted. However, we have included a number of patientlevel variables in our analysis, allowing us to control for many potentially important confounders.
CONCLUSION
Patients with a low level of activation are at risk for early unplanned hospital utilization. As hospitals move into an era where they will face financial penalties for higher readmission rates, understanding the factors that lead to unnecessary readmissions is a priority. Using the measurement of patient activation as a predictor of hospital reutilization can provide hospitals with a way to effectively target their efforts in preventing readmissions. Randomized trials are needed to demonstrate that interventions targeting patient activation are effective in reducing avoidable readmissions.
